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THE LIFE AND BEHAVIOR OF THE HOUSE SPIDER
H. E. EWING.
Few species of invertebrates come under our every day obser
vation more than the common house spider, Theridion tepidario-
rum K. It is a familiar object in attics and in basements, in
cellars and in outhouses of all kinds, in fact it will be found in
almost any of the situations where there is shelter and moisture,
and where insects may be found in sufficient numbers for food.
In looking up the literature relating to this spider the writer was
surprised to find that no one, apparently, had worked out its
life history or made systematic observations on its nabits.
In a casual way people have long observed some of the inter
esting habits of the house spider, while its feats of bravery or
skill have occasionally attracted such attention as to elicit com
ment from the press. Those who are interested in nature study
will find in this species a subject for observation fully as worthy
as the honey bee, the field mouse or the robin.
It is believed that the house spider is an American species,
because on this continent it is frequently found out of doors
away from the habitations of man, while in Europe it is found
almost exclusively under artificial conditions. If this is true,
the semi-domestication of this species must be of recent origin.
Because of the close relationship of this spider to man Professor
Comstock calls it the domestic spider, although it is probably
more frequently known as the house spider.
LIFE ON THE WEB.
This spider is domestic in two senses of the word, it lives in
close relation with man, and on its web we find all individuals
of a home—male, female and offspring. The male, however, may
be only temporarily on the web, for he is more or less of a
wanderer, and if driven from his home by his domineering
spouse, he may hunt a more congenial mate elsewhere, or obtain
solace from a wandering life of adventure. The young spiders
stay on the web of the parent for many days. Here most of
them either die of starvation, or become dainty morsels for the
mouths of hungry bird nestlings.
Duties and Habits of the Female. The female spider (figure
31) is much larger than the male and is usually about one-third
of an inch long, although individuals vary imich in size. The
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abdomen is highly arched, and somewhat conical behind. A'bove
it is marked by several irregular transverse bands. The legs
have the distal ends of the segments darkened giving them at
times a» banded appearance. The general appearance of the fe
male is grayish, although some specimens may be of a tawny or
brownish hue. There is considerable variation in the abdominal
marking, hence it may be said to be varioiisly mottled.
The female is at all times complete master of the home. Not
only docs the male assent to this condition, but he lives for much
of his life in great fear of his mate. If for any reason or for
no reason the ire of the female is aroused she assaults him vici
ously. The one period that is most dangerous for the male is
FIG. 31.—Mature female, X4.
immediately after mating. The female, apparently recognizing
his weakness at this time, seizes the opportunity to make her
assault, and it is only through cunning and discretion that the
male will make good his escape.
That the female spins no cocoon and lays DO eggs unless fer
tilized by the male appears to be shown experimentally. An
immature female was confined in a cage on May 31. This female
was kept until August 24, almost three months. She spun no
cocoon and was released. Another immature female was taken
on June 2. In captivity she reached maturity July 14, but did
not cocoon by Aiigust 24. when she was released. Another im
mature female was captured on June 2, and confined in a cage
2
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by herself. By June 14 she was mature. She was dead on July
14. No cocoons were left. Again an immature female which
had been isolated and had reached maturity before Jiine 1,6 lived
in her cage without cocooning until August 24, when she was
released. When we consider that the female will cocoon several
times during a season, it appears from these observations that
fertilization is necessary before ovipositiou and cocooning begin.
Is the female fertilized once for her life time, like the queen
bee, or is she fertilized before depositing every egg mass and
spinning her cocoon? An experiment performed last summer
throws some light upon this subject. On May 4 a male and
female found in the college greenhouse on the same snare were
confined in a breeding cage. Here they lived together until May
21 when the male was found dead. Soon after this, on June 2
the female spun her first cocoon which yielded 117 eggs. These
eggs were fertilized, for 17 out of 31 which I placed in separate
vials hatched. Following the death of the male the female spun
a second cocoon on June 22 ; a third, on July 9 ; a fourth, on
Sept. 3. The fourth was the last cocoon spun. The eggs from
each of these cocoons were isolated, and kept under observation
for many days. Not one of them hatched. It appears then
that the female is fertilized several times during her life, also
that a single fertilization is effective only for the succeeding
batch of eggs.
Nourishment appears to affect the cocooning in a fundamental
way. Where female spiders were fed an abundance of their
favorite food, house flies, they cocooned more frequently and
spun much better cocoons than when they were more poorly fed.
After experience with many individuals it was found that fre
quently a female that had gone for some time without cocooning
could be induced to cocoon by feeding her a liberal supply of
flies. Improperly nourished females or old females would some
times spin cocoons so thin that the egg masses showed clearly
through the walls.
The House Spider as a Huntsman.—As a huntsman the house
spider is both bold and skillful. Victims several times its size
are snared and killed with precision. In order to capture the
prey snaring is first resorted to. The web spun for this purpose
consists of many lines of silk brought back and forth in a per
fectly irregular fashion in some obscure corner or out-of-the-way 3
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place where there is an abundance of moisture and plenty of
flies to catch. They make no attempt at symmetry, as is done
by most spiders, yet from a position usually near the top there
radiate out to the other parts of the web a few lines that will
FIG. 32.—Her most common catch. Female snaring a house fly ; X4.
enable the female to perceive even slight vibrations in most parts
of the web.
When a victim, usually a fly, gets tangled in the web the 4
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female rushes at once to it, and turning rapidly about literally
throws the sticky silk against the victim with her hind legs, (fig
ure 32.) Strands of silk pulled from the spinnerets by the tips
of these legs are wrapped about the body of the fly several times.
If the struggling victim so tears the web as to threaten escape
the female ties it fast with the new strands ->f silk which after
being wound about the body of the fly are fastened to the web.
When securely "wrapped" the victim is calmly approached by
the female and bitten, apparently at the most available spot.
This may suffice to bring about a speedy death. If not, the
female repeats her dose of venom several times, until eventually
the prey succumbs. After the victim is killed the female snips
all the strands of silk adhering to it, and carries her prey to the
top of the web. Here she feeds on it at her leisure.
This is the normal way of snaring the prey. It is the same
method as is employed by the males and also I y the spiderlings.
Occasionally a spider will drop from her web on her line of silk,
and throw a few sticky loops about a victim and draw it into
her web, where it is killed. This is not very commonly done,
however, and in no case do either male, or female or spiderlings
leave the web to search for prey as is done by some of the other
species of spiders.
The prey of the house spider consists of a great variety of
invertebrates and according to some accounts even vertebrates
are not exempt from attack. Dipterous insects are the most
common, and of these the house fly is pre-eminently the species
most preyed upon. Carefully kept records of many snares show
this species to be by far the most common one caught. The
spiders do not seem to be averse to any of the common arthro
pods. Phalangids and other species of spiders constitute a con
siderable item of their diet.
McCook in one of his interesting volumes on "American
Spiders and their Spinning Work" relates the capture of a
mouse by a spider which was observed by several persons in the
state of Kentucky. The mouse when first observed had a strong
line of silk spun around its tail which was carried up to the
spider's web on the underside of a table. This line was strength
ened by many strands of silk, and the spider kept shortening it
continually until finally the mouse swung free from the floor.
In this position it was finally killed after many hours. McCook 5
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authenticated this case by obtaining written statements from eye
witnesses, and by determining specimens, said to be the same as
the spider heroine, as T. tepidariorum K.
Dr. Fitch relates an equally wonderful feat of a house spider
that snared a snake a foot long which did not die until six days
later. This was done by the spider throwing a loop around the
snake's neck, and pulling the victim higher and higher until it
was almost free from the ground. Such feats as these are un
usual, yet the house spider is a vicious huntsman when she is
driven by hunger. The writer has several times seen females
drop from their webs, and snare with their silk victims much
larger than themselves. It appears plausible that the mouse
might have been snared in this way by a female driven by great
hunger.
The feeding habits of the male and of the spiderlings are sim
ilar to those of the female. The male has not the strength or
spinning ability of the female hence confines his attack to smaller
prey. The spiderlings feed chiefly upon gnats and other minute
insects which they snare in a manner similar to that of the adult.
Thirst of Spiders.—It has been the observation of all who have
studied the spiders that they become quite thirsty. The house
spider is no exception to this general rule. They demand water
almost daily during hot weather, and when a small spray is
turned upon their web they will hurry to sip many of the small
droplets adhering to the silken threads.
If an individual is supplied with an abundance of fresh flies,
one a day at least, it can live for several days, probably weeks,
without water, but if water is at hand it will drink as if quite
thirsty. House spiders will never be found in abundance in
dry places where water is not available for drink. It is in damp
basements, damp cellars, or in greenhouses where much water is
used in spraying that they are found in considerable numbers.
If a spider has gone for a long while without water, and is
then allowed to drink its fill, the alvdomen is noticed to swell out
very perceptibly. Frequently the writer has observed a female
drink several good sized drops of water before her thirst was
quenched.
The Cocoon—How Made—Its Contents. —The cocoon is al
most oval in shape, Init is considerably drawn out at the upper
end where it is suspended to the web, so as to make it somewhat 6
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flaskshaped. It varies from about one-fourth to a third of an
inch in length, and is xisually about two-thirds as broad as long.
The cocoon is formed out of the silk, drawn from the spinnerets
and wound about and around many times, and finally packed
closely together during and after the process of spinning. It is
Flo. 33.—The first stage In the cocooning process, spinning the cone-
shaped foundation previous to egg laying. Drawing X4.
t
not parchment-like as are some of our common insect cocoons,
and there appears to be no admixture of any sticky substance
with the silk. .When first spun the cocoon is a shiny light tawny
color, but as it ages it becomes darker. Old cocoons lose their
shiny appearance. 7
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The method by which the female spins her cocoon and lays
therein her eggs is of considerable interest and does not appear
to have been reported, although McCook gives some notes on the
process which are believed to be considerably in error. The
writer had the good fortune to witness the complete cocooning
FIG. 34.—The second stage of the cocoonJng process, placing the egg mass
in the cone-shaped foundation. Drawing X4.
process by one of the females kept in captivity. Previous to this
time he had on a few occasions noticed, a part of the process.
The cocooning is done usually late in the day, in the evening or
at night, and as far as was observed was never done during the
heat of the day. This accounts for the difficulty experienced
in obtaining observations of the process.
8
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To begin with she spins a cone-shaped base which hangs cap-
like suspended by several threads of silk from the web (see fig
ure 33). After this is done the female, hanging by her front
legs and grasping the sides of this cone-shaped base with the
third and fourth pairs of legs, slowly forces out of the vulva
the egg mass. The eggs emerge ensheathed by a filmy mem
brane and slightly stuck together. When they are all out they
make a mass globular in shape, which is pressed into the cone-
shaped base (figure 34). As this is being done the edges OL this
caplike base of silk are pulled around the egg mass so as to hold
the latter temporarily in position. Now the sheath of the egg
mass is snipped off, and the female rapidly spins new strands of
silk so as to complete the oval of the cocoon. At this stage the
cocoon is very flimsy, and the egg mass shows plainly through
its walls. Next the female spins silk back and forth around the
cocoon to give it thickness. While she does this she hangs from
the web by the first pair of legs, rotates the cocoon with the sec
ond and third pairs of legs, and applies the silk, as all spiders
do, with the hind legs ; or she may modify this process somewhat
by hanging by the first and second pairs of legs, rotating the
cocoon with the third pair and applying the silk with the last
pair. Never has the writer found the female hanging by one
leg while spinning her cocoon as described and figured by Mc-
Cook. When the cocoon is rotated it is not turned continually
one way, but the movement is frequently reversed. While lay
ing on the silk and after it is laid on the female works it down
making it more compact (see figure 35). This is done chiefly
by the aid of the chelicerse according to the writer's observations,
although McCook states that the tip of the abdomen is used for
this purpose.
During the process of building the cocoon the female works
very rapidly. The cone-shaped base is laid down in a few min
utes. The eggs were deposited in three and one-third minutes
according to the observer's watch. The thickening of the cocoon
walls takes the most time. The whole cocooning process as it
was observed from beginning to end took approximately one
hour.
The contents of the cocoon after it is spun vary according to
its age, and other conditions. One of the cocoons was opened
by the writer just as the young spiders began to emerge and 9
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the following were found : Cast spiderling skins, 195 ; dead
spider-lings, 17; live spideiiings, 13; quiescent spiderlings, 32;
developing eggs, 18 ; unfertilized eggs, 15. At the time the
cocoon was examined 5 spiderlings had emerged. Such an ex
amination throws much light upon what must take place in this
FIG. 3.>.—Third stage of coeoonlng process, finishing the cocoon. In this
drawing the female Is working together the strands of silk with her jaws,
or chelicerae. Drawing X4.
closed bassinet. The presence of 195 cast skins shows that the
first molt takes place inside of the cocoon. This is also shown by
the presence of the quiescent nymphs which are known to be the
first instar. The presence of 17 dead spiderlings and of so few
live ones in proportion to the large number of cast skins found 10
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would indicate that seme of the spiderlings had slain their brot''
ers. Cannibalism is known to exist among the young of 'other
species, and it certainly exists to a limited extent in T. tepidarior-
wm. The writer is of the opinion that those individuals that
first reach the second nymphal stage (the first active stage)
habitually feed upon the other spider! ings in the cocoo : that are
in the first nymphal, or quiescent stage. The presence of 15
unfertilized eggs is not to be wondered at. The percentage of
unfertilized eggs in many cases will amount to 50 per cent.
Some counts were made to find out the number of spiderlings
emerging from a cocoon. Twelve days after the first spiderlings
had emerged from a cocoon a count was made of them and there
were 115. Not a single dead one was found in the breeding
cage, and since 12 days had been 'allowed for their emergence
probably all were out that would come out. In another case a
count was made, at least 8 days after the beginning of the emer
gence of the spiderlings. This time 254 individuals were found.
All of these were alive except probably two or three individuals.
Number of Cocoons Spun in a Season.—McCook states in re
gard to the number of cocoons spun by T. tepidariorum, "It
spins during the season from three to five ovoid cocoons "
In another place he mentions finding a dozen cocoons in the
meshes of a single snare. Undoubtedly the number of cocoons
spun during the year depends largely upon the food supply. If
the female is properly fertilized and amply fed she will spin
more than five cocoons in a season. A female which was cap
tured by the writer April 12, and kept in captivity spun nine
cocoons before her death, which occurred between October 9 and
November 27. Another female which was captured May 4,
probably a few days before she was mature, did not do so well.
She spun four cocoons during the season, dying before November
25.
That the female spins several cocoons has been known for a
long while, for three or four or even more will frequently be
found on a single snare. Of course it is not always known that
the cocoons found on a single snare are those made by a single
female, but usually they are. Mature females as a rule do not
desert their snares, but immature females have been observed
by the writer to adopt old snares. This they frequently do,
especially where the spiders are so numerous as to cause some
crowding. 11
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Can Spiderlings Emerge from their Cocoons by Themselves?
It has been frequently debated as to whether spiderlings can
emerge by themselves from the silken cocoon which encloses
them. The chief reason for the debate apparently lies in the
fact that the female of several species is known to help in the
FIG. 36.—The nnLshe.il cocoon. The silk is so well packed together as to
suggest parchment. Apparently no gluey substance is used in this packing
process. Drawing X4.
liberation of her young by making a hole through the wall of the
cocoon for their exit. In the case of the house spider, it appears
that normally the female helps in the liberation of her offspring
from the enclosing cocoon, but can they gnaw their way out with
out her aid?
12
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The writer has settled this question to his own satisfaction.
Spiderlings will gnaw their way out without any aid from the
female, if for any reason she is not present to help. In support
of this statement the following recorded observations are given.
A female that had cocooned in captivity was removed from her
breeding cage to see if the spiderlings would emerge by them
selves. Nine days later the brood of spiderlings had emerged.
The male had died in this case before the female was removed.
Again a cocoon which had been spun in a breeding cage was re
moved, and placed by itself in a large bottle. Five days later
three spiderlings had emerged. There was so much moisture in
this bottle that soon the cocoon was covered with mold. No more
spiderlings were observed to emerge, but an exit hole had been
made for them.
In the writer's recorded daily observations on webs in their
natural environment several records were made of the emergence
of spiderlings from cocoons that were unaccompanied by the
adult spider. On June 15, 1010, a brood of spiderlings was ob
served to emerge from a cocoon in a web on which no adult
had been observed since June 6 previous. Again on June 29,
1910, a brood of spiderlings emerged from a cocoon on a web
that had been inhabited for two days previous only by a spider-
ling about 3 mm. long. On this same snare on July 7 a second
brood of spiderlings emerged from a second cocoon. No adult
had been recorded since the emergence of the spiderlings from
the first cocoon. On another snare observed in the College
Greenhouse a female spun her first cocoon on either June 5 or
June 6. On June 7 the snare was deserted, the cocoon only
being left. It remained in this condition until June 23, when
the spiderlings emerged by themselves. Several other records
were made of spiderlings emerging by themselves, but they will
not be quoted here, since enough have been given, it is believed,
to establish the fact that they are capable of doing so.
Cannibal fan.—Cannibalism is known to exist among some
spiders, as it does among some insects, but it is probable that
there has been much exaggeration in many of the reports of can
nibalism among spiders. Again many species may prove to be
cannibalistic when kept under unnatural conditions; especially
is this true where they are crowded or are not sufficiently fed.
That the first active nymphs that appear inside the cocoon in the
13
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case of the house spider may be cannibalistic appears very prob
able, yet in regard to this point we have no direct evidence.
The female of the house spider, especially when kept in cap
tivity, is liable to slay her mate. In nature this apparently
seldom happens, due, as the writer's observations appear to show,
to the elusiveness of the male. It is seldom indeed that, 'in nat
ural conditions, the male is found slain in the snare of the female.
The writer has records of several males being slain by their
mates in captivity. Having no chance of escape they were
caught by the angry females and in all such cases were eaten as
prey.
The death rate among the little spiderlings after they have
emerged is surprisingly great. From a brood of a hundred or
more rarely more than two or three will reach maturity. In
nature this would probably be explained on account of natural
enemies, of which there are many. Yet even when they are
carefully guarded in breeding cages it is found impossible to
rear to maturity more than a very small percentage of the spider-
lings coming from the cocoons. Even the separation of the
young into individual cages appeared to lessen the difficulties
but little.
Never has the writer observed one of these free living spider-
lings to snare or kill another, although he has very strong evi
dence of one spiderling killing two others. This spiderling was
found feeding on one of its brothers, and the next day the body
of the other brother was found sucked. It may be that both of
the individuals fed upon had died of natural causes, hence we
have no convincing evidence of cannibalism in this case. Can
nibalism, if it does exist among the emerged spiderlings, is so
rare that it should not be considered as a part of the normal
behavior of the species.
HABITS OF THE MALE.
The male is not nearly so often observed as the female. Three
reasons may be given for this ; he is much smaller, for much of
his life he is a wanderer, and lastly he is much shorter lived
than the female.
The male (figure 37), although varying considerably in colora
tion, is much darker than the female. The prevailing color is a
light chestnut brown. The legs do not as a rule appear banded
as in the female, and the abdomen is not so mottled. As is
14
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true of all adult male spiders, the palpi are modified so as to be
used in fertilization. In this species the bulb of the palpus is
quite large, almost black, and is hooked and pointed at its tip.
Wandering Habits.—Continuous daily observation made dur
ing one season on fifteen snares revealed much in regard to the
wandering habits of the male. Webs that had been without male
occupants were found to be suddenly occupied, only to be de
serted again a few days following. Frequently a male was
found for several days on the snare of an immature female,
waiting for her to reach maturity after which mating would
take place.
After mating with the female the male is frequently driven
no. 37.—Mature male. X5H.
from her snare, whereupon he may wander for a long distance
until another snare is found. If the snare be vacant the male
may remain upon it for a few days until he has rested and fed.
His stay is usually short unless a female occupies the web.
Courtship.—The life of the mature male is taken up largely
in courting females. It is very interesting to watch a male
approach the snare of the female and make his advance. The
flirtation that ensues takes place over the silken web, and by
means of it. First the female starts as if alarmed, not knowing
whether friend or foe is at hand. She jerks sharply on the lines
of the silk running from her resting place. The male answers
by similar short jerks. He approaches nearer. The female signals
again, and again the male returns the signal. The male continues 15
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to approach the female and all the while the two keep up their
signaling. If the female is pleased with tne male she frequently
meets him half way, if not she will suddenly assault him, where
upon he flees hurriedly.
Following this initial rebuff the male may, after a few minutes,
return to the bottom of the snare, and wait until the female is
in ia more receptive mood (figure 38), or he may renew his ad
vances. If this is done it is usually at the peril of his life, for
the female is dangerous to her mate even when she is to all
Fio. 38.—A house spider home In a ildless cigar box. Male and female in
their usual positions. Four-fifths natural size.
appearances desirous of him, but many times more so when she
is not in a receptive mood toward him.
Copulation in the case of the house spider takes place on the
snare. The male after the usual preliminaries of courtship
rushes toward the female as she hangs with her back downward
and applies one of his sperm-filled palpi to the vulva (figure 39).
This the male does while he is in a reverse position from that
which he usually has in the web, i. e., his back is upward. After
one of the palpi is applied to the vulva the other may be ap
plied. However, the males do not alternate regularly in applying 16
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the palpi, neither do they repeat many times with a single pal
pus. At one mating copulation usually takes place several times
and rapidly. One male which was kept in captivity copulated
with a female four times in three minutes. The mating process
is very fatiguing to the male and frequently leaves him ex
hausted. It is at this time that the female assaults the male, and
occasionally in nature and frequently in captivity succeeds in
capturing and killing him. The venom of the female is fatal
when applied to the male, and probably would be fatal to the
female herself if she should by accident inflict self injury.
Fio. 39.—Method of mating in T. tepidariornin. Drawing X2%.
Polyandry.— In mating habits the house spider is more or less
promiscuous. One male may mate with several females, hut
if he does it is by wandering from one web to another. Never
does more than one mature female occupy a web, but upon tins
web occasionally two or even more males may be found. The
writer1 kept two males with a female in captivity. Among them
there was no jealousy or enmity. Two males have been observed
mating with a single female at one time, each taking his turn,
without any commotion.
The female is, then. irregularly polyandrous. The males are
promiscuous. Yet while both of these statements are true there
13 17
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appears to be a tendency toward normal monogamy. Many of
the males doubtless mate with a single female, then are either
killed by her or die of starvation. Before this mating takes
place the male may be found for several days on the snare of
the female, hence one might infer that the species was strictly
monogamous, but careful observations show it to be otherwise.
Food Habits.—Young males spin their snares like the young
and adult females. They appear to be as proficient in the art as
the female spiderlings. But this is not true of the adult male.
He spins very little. What prey he snares is caught generally
on a web built by the female. Frequently males will inhabit
temporarily deserted snares, making use of them to the best of
their advantage.
When inhabiting the web of the female the male will fre
quently snare victims by himself. If he does, however, he never
shares directly in the spoils, for no sooner will he eaten his prey
than the female will drive him away and appropriate it for her
self. Upon the web of the female the male subsists almost en
tirely from the discarded morsels of his mate. He literally lives
upon the crumbs that fall from her table, being for the time
being economically dependent on her.
LIFE HISTORY.
In the araneids very little has been done in working out the
details of the life history for any of the species, and nothing upon
T. tepidariorum. In the writer's work with the house spider no
less than forty-seven individual life history experiments were
carried on so that the number of individuals that were followed
through any stage was sufficiently great to give good averages
except for possibly the last two stages.
The Egg.—The egg is almost pure white, but appears some
what translucent. The shell is smooth, slightly shiny, but re
flecting little light. When freshly laid the egg is alm6st a per
fect sphere, but as the embryo develops it becomes somewhat
molded to suit the shape of the latter. The interior of the egg
is minutely granular. The egg shell is membraneous and not
more than one-twentieth the total thickness of the egg.
The incubation period was determined for 14 eggs. None of
the eggs hatched in less than 7 days, and all were hatched in
8 days. The average obtained for the length of the incubation
period was 7.8 days. 18
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The number of eggs laid in a single cocoon varies greatly, and
since th>re is a great variation in the number of cocoons spun
by a single female there will be a great variation in the total
number of eggs laid by her. The egg laying record of one female
is here given :
Time of Cocooning Eggs in Cocoon Fertilized or Not
June 2 117 Fertilized
June 22 74 Not Fertilized
July 9 27 Not Fertilized
Sept. 3 41 Not Fertilized
Total 261
According to these records the average number of eggs laid
in the cocoon is 65+, but the writer is of the opinion that this
is considerably less than the average that would have been ob-
Ji tained if many counts had been made. Likewise the total of
j
261 eggs for a single female is .probably low. This particular
i female was fertilized only once during her life—before the iirst
| egg mass was deposited. If she had been fertilized before each
( oviposition it is probable that the number of «ggs would have
j- been greater. This point has not been ascertained, however. A
it-single count made of the eggs in a cocoon of another female gave
'•213. That the number of eggs .laid in a single cocoon may even
exceed this latter number is clearly shown in the counts of the
Spiderlings emerging from a single cocoon. One of these counts
-gave no less than 254 spiderlings coming from a single cocoon.
First, or Quiescent Nympli.—There is one thing in the life
history of this spider, as well as others, that is very unusual in
arthropods and its significance from the standpoint of racial
advantage is hard to understand. The reference is to the occur
rence immediately following the egg of a quiescent instar. In
the case^of insects with a complete metamorphosis, there is a
quiescent instar, but it follows the feeding, growing instar, the
larva, and its advantage is clearly evident. The larval or
caterpillar stage, which is a later development in the phylogeny
of insects, is an adaptation which permits the individual to feed
voraciously for a short time. make its growth, and store up
energy in the form of fat. Now it can seek a hidden protected
place, where it would be probably impossible to obtain food, but
where it is concealed from most of its enemies, and here it slowly
transforms into the adult. The occurrence of the pupal staie
in insects follows the development of a specialized larval stage. 19
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Iii fact it is an adaptation, the racial benefit of which clearly
depends upon another adaptation, the development of the larval
stage. But why should we have in spiders a quiescent stage fol-
.lowing the egg stage? This point the writer is not ready to
answer, but it is interesting to note that the quiescent instar is
here protected, as in insects, from most natural enemies. Many
insect larvae spin a protecting cocoon before they pass into the
quiescent stage. In the house spider the mother has already
spun the cocoon to protect her young from enemies during their
quiescent period.
The first, or quiescent nymph (figure 40) differs from all of
the following nymphal instars in being absolutely unarmed.
1'*IO. 40.—First or quiescent, nymph to the left; to the right the second.
or first active nymphal instar.
There are no spines or hairs of any kind on the body or legs, and
the tarsi are without claws. The quiescent nymph is stouter than
the other spiderliiigs. The legs, instead of being longer than
the body, are somewhat shorter than the body. They are not
used during this stage.
The molting process of the quiescent nymph was observed. It
\vas the same as in the other stages. First the skin of the cephalo-
thorax splits around the sides of the body just almve the COXHP of
the legs. Then the legs and palpi are slowly extracted from their
old coverings, and finally the skin splitting along the sides of the
pedicel onto the abdomen releases the latter, which is drawn out.
Presumably there is a molting fluid poured out between the old
and new skiiLS which aids in the molting process. 20
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The length of the first, or quiescent nymphal stage was ob
tained for fourteen individuals. In no case was it less than 2
days or more than 3 days. The average for the 14 individuals
was 2.3 days.
The Second Nymph.—When the second nymph (figure 40)
emerges from the old skin of the quiescent nymph it is fully
armed and prepared for an active life. One of its first duties is
to cut its way out of the cocoon. This it can do, as we have
shown, by working with other individuals without aid from the
mother. When free the first nymph can spin and snare prey
as the adult does. True it is that the snare is not extensive or
strong, yet it is sufficient for the snaring of the most minute
insects.
For a long while after emerging from the cocoon the spider-
lings of the first active nymphal stage will remain near together
(see Hirure 41). By so doing they frequently invite disaster for
the whole brood at the hands of some hungry bird. Yet, there
is an evident advantage to the species in this communalism, as
it enables the individuals to unite their snares, which are quite
small and of little importance when existing separately, inte
one large snare, which is much more efficient in holding an
entangled victim. Again if a single individual would die of
starvation its Ixxly would be at hand for the others to consume,
as 'they are accustomed to do. Thus if no food is obtained for
a long period by way of ensnared prey, the bodies of the starved
ones will keep alive a few of their brothers and sisters.
The writer has reared these second nymph spiderlings by
feeding them exclusively upon white flies and plant lice. When
they are confined in individual cells or cages the amount of web
spun is so small that even such small insects as plant lice or
white flies are .snared with difficulty. Undoubtedly the second
nymphs obtain many of their "catches" on account of the victim
being snared by silk spun by the mother spider, on whose webs
this iiistar lives.
Data were obtained upon the length of the second nymphal
stage for four individuals. The minimum obtained was 19 days ;
the maximum 26 days. Some individuals of this stage lived
loiiger than 26 days and died without molting, indicating- a
greater maximum for this period. The average obtained for the 21
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Fio. 41.—Spklerlings emerging from coooon ; X6.
second nyinphal stage was 23.3 days. The second nyinphal
stage is therefore over ten times as long as the first nyinphal
stage. '
The second nymph is of about the same s-ize as the first. or
quiescent nymph. When it first emerge* the body is slightly
smaller, but as feeding takes place the body becomes larger. 22
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The body of the second nymph is an obscure yellowish green,
with. dark markings above similar to those of the adult. The
cephalothorax is lighter than the abdomen. The eyes are black
and conspicuous. The legs are, white marked with dark bands.
The Third Nymph.—The third nymphal instar is similar in
practically all respects except size to the second instar. It is
quite active, and spins better and snares better than the second
nymph.
Data were obtained on the length of the third nymphal stage
for eight individuals. The minimum time for this stage was 6
days, the maximum 20 days. The average for the eight indi
viduals was 12 days. This is almost exactly one-half the time
consumed in the second stage, and this difference can probably
be partly explained by the fact that prey can be much better
snared in this stage, hence the nymphs are better nourished.
The. Fourth Nymph.—The fourth nymph is like the third only
that it is larger and stronger. The average length of the fourth
nymphal stage was found to be 10.2 days. Five individuals
were used in obtaining this average. The shortest time observed
was 6 days, the longest 21 days.
That there is considerable danger attendant to the molting
process of the spiderlings as well as of adults is evidenced by
the fact that one of these fourth nymphs was observed to die
during the process of casting off the third nymphal skin. The
skin of the cephalothorax came free above, but the spiderling
was unable to withdraw its legs from their old skins. '.
Fifth Nymph.—The fifth instar has no special distin
guishing characteristics. The length of this stage was noted in
the case of two individuals. One passed through this stage in
5 days, the other in 9 days.
One day the writer dropped a fly upon the web of a fifth
nymph. The nymph immediately dropped to the bottom of the
cage feigning death. Here it remained motionless for a long
time. This is a habit frequently noticed in adults. Only fear
appears to bring about the response.
It sometimes happens that there is no fifth nymphal stage in
the case of female individuals. At least the writer has one
record of a female reaching maturity with the fifth molt. In
another case it was found that the specialized sexual .structures
of the palpi of the male appeared during the fifth stage. 23
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The Sixth Nymph.—A sixth nymphal stage usually occurs in
this species, but not always. One of the male individuals reached
maturity in the sixth stage. The length of. this stage when it
does occur was determined for two individuals. One passed the
stage in 14 days, the other in 29 days.
Number of Nymphal Instars.—I>ata were obtained in regard
to the number of molts and nymphal instars for seven different
individuals. They are here given :
NUMBER OF
INDIVIDUAL
NUMBER NYMPHAL
INSTARS
SEX NOTES
1 4 Female Mated with 2 males after
4th molt.
2 8 •> Died after 8th molt.
3 5 Male Showed characters of male In
last nymplial instar.
4 8 Female Kept through season follow
ing her maturity. Mated
and spun cocoons. No more
molts.
6 8 Female Kept through season follow
ing maturity. Did not molt
after becoming mature.
5 6 Female Died at end of season.
7 7 Female Died at end of season.
From these data it appears that the number of molts for each
individual varies considerably. In the case of females it was
found to vary from fmir to eight. No data were obtained in
regard to the variation of the number of molts in the case of
the male. It was feared that this apparent variation in the num
ber of nymphal instars was due to individuals molting after
reaching maturity. In regard to this point, though, it was
later shown that molting does not take place after reaching
maturity. Two of the individuals reared in one season, were
kept through the next, and neither of them molted during the
second season. Again, observations of mature males and females
kept in captivity did not reveal molting after maturity was
reached.
Longevity of Adults.—The house spider is probably not long-
lived. Individuals which hatch out in the spring, it' properly
fed, will reach maturity by the following winter. Th«*se over 24
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wintering individuals, if females, normally live through the
coming season as the writer's experiments plainly show. In the
case of the males it is different. Males even when well fed do
not appear to live through the second season, and many of them
meet disaster or starvation early in the second season.
A female which hatched from an egg deposited on July '12,
1910, reached maturity by November 27 of the same year. She
lived until August 20, 1911, when she was removed from her
cage on account of the writer leaving Ames. Another female
reared the same season at Ames, reached maturity before Janu-
ary 26 of the following year. She lived until August 20, when
she was removed from her cage.
In regard to the longevity of the males but few data were
obtained. One male collected with a female on a web in a base
ment on April 12 died May 30. It was not ascertained whether
ho died a natural death or was killed by the female. A male
captured on May 31 and kept by himself was yet alive on August
16 when the experiment closed.
BEHAVIOR.
No opportunity was afforded for special studies on the be
havior of this species, but some of the observations are here
recorded.
Tropisms.—The most evident response of the species to chem
ical or physical elements of its environment is noticed in the
response of the spiderlings to light. They are positively photo-
tropic. When the spiderlings were allowed to emerge from
their cocoons in glass cages they invariably worked their way
to the side next the light. This is not true with mature in
dividuals. In captivity the mature spiders ehose places in all
parts of the cages irrespective of the light. Out in nature the
wobs of the mature spider will be frequently found in a dark
basement and also in the bright light of the greenhouse.
Instincts.—That the house spider is guided and ruled in her
more purposive responses chiefly by instinct appears evident.
The little spiderling, when it first reaches the active stage,
the second instar, spins its web in the same manner as the adult.
It does this regardless of the nature of its surroundings. The
.small confines of a homeopathi(', vial are as suitable- for -this re
sponse, as the more natural environment on the mother's web.
If a small insect is caught in this spiderling 's web, the, Jat^er
rushes at it, and upon reaching the insect reverses its position, 25
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Flo. 42.—Female in attitude of alarm; X4.
and wraps up the victim in a manner almost exactly the same
as the mother does. This whole process is done without pre
vision. experience. or parental direction. hence we call it
instinctive.
26
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The, writer has never observed a female go through her cocoon-
ing process for the first time, but if we examine these first
cocoons we find they are apparently as well built as the later
ones. The cocooning process is quite complicated, and un
doubtedly it is instinctive. If instincts are built up from, re
flex acts, certainly many such acts have contributed to this
adaptive performance. It is interesting to note that in this case
more than simply reaching maturity is necessary to start the
chain of reflex performances. Fertilization is also necessary.
Memory does not appear to be well developed in the house
spicier. A cocoon kept from the female a few days was not
accepted by her when returned to her cage. It has been shown
that the females of some species will not accept a cocoon after
being separated from it for more than 48 hours.
Rrason.—That spiders lack prevision, as well as the ability
to profit by experience is indicated by the following experiment.
A male and female were captured and placed in a common glass
batten- jar which had perpendicular sides. They could not
climb the smooth glass sides of this jar so a wooden approach
was placed leading up on the sides of the jar from near the
middle. Although the male passed several times by this ap
proach he never attempted to climb it. Both male and female
continued to try to climb the sides of the jar for twenty min
utes, when I placed the foot of the approach against the bottom
of the wall. In this position the female walked over the base of
the approach several times, but made no attempt to crawl up it.
Finally the male came across the base of the approach. He
at once climbed to the top of the same, and dropped down spin
ning a thread as he came which he fastened at the bottom of
the cage. Now he showed no signs of prospering from his ex
perience, but continued to try the smooth glass again many
times in succession. Finally he came across the wooden ap
proach, but, poor spider, he passed right over it to try the smooth
perpendicular glass walls and continued in this manner for
some time. This reaction certainly suggests a lack of reason,
at least in its higher form.
The blindness of the spider's instinct to snare victims, show
ing no accompanying judgment was shown in the following way.
The web of the female was gently shaken by the end of a small
wire so as to imitate the jerking on the web by an ensnared fly.
At once the female rushed down to the end of the wire, and 27
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turning rapidly about she proceeded forthwith to wrap up the
end of the wire with her sticky silk which she pulled out with
her hind legs. More than this she passed drag lines to other
parts of the web, so as to make sure the victim should not escape.
As the wire was vibrated again, again she cepeated these per
formances just as if she were snaring a victim.
The type of reason in this spider, if it does exist, is certainly
different from that shown in higher animals.
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